General considerations. All manipulations were performed under inert atmosphere using standard Schlenk techniques or inside of a N2-filled M. Braun glovebox using anhydrous solvents and reagents, unless noted otherwise. Glassware was dried in vacuum at 150 °C.
1 H NMR (400 MHz, CDCl3, 298 K): δ 9.07 (dd, 3 JH,H = 4.3 Hz, 4 JH,H = 2.0 Hz, 1H), 8 .13 (dd, 3 JH,H = 8.1 Hz, 4 JH,H = 2.0 Hz, 1H), 8 .06 (d, 3 JH,H = 8.3 Hz, 1H), 7.42 (dd, 3 JH,H = 8.1, 4.3 Hz, 1H), 7.37 (d, 3 JH,H = 8.3 Hz, 1H), 2.81 (s, 3H). NMR data are consistent with literature. 3 Figure S1 . The 1 H NMR spectrum of 2-methyl-1,8-naphthyridine in CDCl3 at 25 °C.
Synthesis of 2,7-dimethyl-1,8-naphthyridine
The synthesis was performed according to a modified literature procedure. 3 A 250 mL Schlenk flask was charged with 2-methyl-1,8-naphthyridine (5.93 g, 41.1 mmol) and
Et2O (100 mL) under a N2 atmosphere. The suspension was cooled to -78 °C after which a MeLi solution (1.6 M in Et2O, 25.8 mL, 41.3 mmol) was added dropwise over the course of 20 minutes. The mixture was stirred for two hours at -78 °C after which the orange mixture was allowed to warm to ambient temperature After 1.5 h water (2 mL) was added and the mixture was stirred vigorously for 0.5 h after which all volatiles were evaporated in vacuum yielding an orange solid. [From here onwards all manipulations were performed under aerobic conditions using technical grade solvents.] The solid was dissolved in acetone and a saturated solution of KMnO4 in acetone was added dropwise until a purple colour persisted. The formed MnO2 was filtered off and saturated aqueous bisulphite solution was added until the filtrate lost its purple colour. The mixture was filtered and concentrated in vacuum to give a yellow solid. The solid was washed with 300 mL Et2O and extracted with 350 mL CH2Cl2. The CH2Cl2 extracts were combined, washed with a 1:1 (v/v%) water/brine mixture (3x100 mL), and dried over Na2SO4.
All volatiles were removed in vacuum yielding an off-white solid (5.82 g, 90%). 
Synthesis of t-Bu PNNP
Although 2,7-dimethyl-1,8-naphthyridine can be deprotonated on each methyl group by a reaction with 2 equiv of n-BuLi, the subsequent addition of 2 equiv P( t Bu)2Cl followed by aqueous work-up mainly yields a PNN monophospine ligand. 31 P NMR analysis of the reaction mixture prior to aqueous work-up showed significant amounts of unreacted P( t Bu)2Cl. No further conversion was observed even when the mixture was heated at reflux for >48 h. Our hypothesis is that upon reaction with the first equiv of P( t Bu)2Cl a subsequent rapid deprotonation occurs of the more acidic P-CH2-C group, preventing addition of the second phosphine. Hence, our synthesis involves in situ preparation of the PNN monophosphine, which is subsequently deprotonated twice (P-CH2-C and C-CH3) and reacted with one additional equiv P( t Bu)2Cl. A subsequent aqueous work-up predominantly gives the desired t-Bu PNNP ligand.
The isolated yield is low due the necessary washing steps that are needed for purification.
Efforts to improve the isolated yield are ongoing.
A Schlenk flask was charged with 2,7-dimethyl-1,8-naphthyridine (0.5 g, 3.2 mmol) and THF (10 mL). The mixture was cooled to -78 °C and a solution of n-BuLi (1.6 M in hexanes, 2.2 mL, 3.5 mmol) was added dropwise over the course of 10 minutes. After the addition the red solution was allowed to warm to ambient temperature. The resulting dark red solution was cannulated dropwise over the course of 10 minutes into a stirred solution of P( t Bu)2Cl (0.66 mL, 3.47 mmol) in THF (5 mL) at -78 °C. After the addition was completed the mixture was allowed to warm to room temperature. After stirring for 1 h, the reaction mixture was cooled to -78 °C and a solution of n-BuLi (1.6 M in hexanes, 4.1 mL, 6.6 mmol) was added dropwise over the course of 12 minutes. The mixture was allowed to warm to ambient temperature, and was cannulated dropwise over the course of 20 minutes into a solution of P( t Bu)2Cl (0.66 mL, 3.47 mmol) in THF (5 mL) at -78 °C. The mixture was allowed to warm to ambient temperature and was quenched after 18 h by carefully adding degassed water (10 mL). After vigorous stirring for 1 h, the orange mixture was extracted with Et2O (3x10 mL). The extracts were combined, dried over Na2SO4 and concentrated in vacuum to yield an orange solid, which was transferred into a N2-filled glovebox. The solid was extracted by vigorous stirring with n-hexane (10 mL, 20 min), Et2O (10 mL, 20 min) and THF (10 mL, 10 min). The residual solid was dried in vacuum to give an off-white solid (0.22 g, 16%). 
Synthesis of complex 1
A suspension of t-Bu PNNP (43.9 mg, 98.3 µmol) in THF (2 mL) was added dropwise to a vigorously stirred suspension of CuCl (20.8 mg, 210 µmol) in THF (2 mL) at ambient temperature. After stirring for 16 h a pink solid was filtered off, which was washed with hexane (1 mL) and extracted with CH2Cl2 (3 mL). The CH2Cl2 extracts were filtered and concentrated in vacuum to give a pink solid (49 mg, 78%). 
Reaction of 2 with D2SiPh2:
Complex d-4 was prepared in situ by adding D2SiPh2 (5.2 µL, 28 µmol) to a solution of 2 (18.0 mg, 28 µmol) in benzene (0.6 mL) and was subsequently analysed by 2 H-NMR spectroscopy. Figure S23 : The 2 H-NMR spectrum of in situ prepared d-4 in C6H6 at 25 °C. The resonance indicated with a triangle is assigned to the deuteride of d-4 and the resonance marked with a star is assigned to the natural abundance of deuterium in benzene
Protonation of 2 with NEt3HCl:
A suspension of NEt3HCl (3.4 mg, 25 µmol) in benzene (1 mL) was added dropwise to a solution of 2 (7.9 mg, 12 µmol) in benzene (1 mL). After stirring for 2 hours the mixture had turned into a dark pink suspension and the volatiles were removed in vacuo. The resulting pink solid was extracted with DCM and filtrated over a pipette filter. Subsequently, the filtrate was concentrated in vacuo yielding 1 as a pink solid (7.2 mg, 92%).
Protonation of 3 with NEt3HCl:
Solid NEt3HCl (4.3 mg, 31 µmol) was added to a solution of freshly prepared 3 • THF (21.2 mg, 28.0 µmol) and 1,4-dimethoxybenzene (4.3 mg, 31 µmol; internal standard) in THF-d8 (0.6 mL), resulting in an immediate color change to dark red. Analysis of the reaction mixture by µmol) and 1,4-dimethoxybenzene (1.9 mg, 14 µmol; internal standard) in THF-d8 (0.7 mL).
The mixture was subjected to three freeze-pump-thaw cycles and was backfilled with H2 (1 bar). The sample was then heated at 40 °C for 30 h showing full conversion of 3 • THF and yielding 4 in 79 % spectroscopic yield. were observed [I>2s(I)]. The structure was solved with Patterson superposition methods using SHELXT. 6 Least-squares refinement was performed with SHELXL-2018 7 against F 2 of all reflections. Non-hydrogen atoms were refined freely with anisotropic displacement parameters.
All hydrogen atoms were located in difference Fourier maps and refined with a riding model. 
